The 125 kW CW klystrons to be described in the first part of this paper were specifically designed for energy upgrading of the electron-positron storage ring, SPEAR II, at SLAC. Four tubes are required with an efficiency greater than 50 percent. The operating frequency is 358.54 MHz. The gain is approximately 50 dB, the operating voltage is 41 kV and the microperveance is 0. 7. The klystron must be stable when working into an accelerator cavity VSWR as high as 2:1 at any phase angle. The calculated and experimental data to be presented include saturation and phase characteristics. A maximum efficiency of 57 percent was obtained and the highest output power was 160 kW CW at 42.5 kV.
Introduction
The SPEAR II klystrons are UHF CW tubes especially built for energy upgrading of the original storage ring at SLAC. Four tubes were installed in the ring during 1974. A fifth tube was built as a spare. These klystrons operate at the 280th harmonic of the particle circulation frequency in the storage ring, or 358.54 MHz. The design and performance of these tubes will be described.
The proposed PEP klystrons will be similar to the SPEAR l: tubes, but will differ primarily in power output, efficiency and overall length. To date design calculations have been made and indicate that the goals can be met. Based on the close agreement observed between calculation and performance for the SPEAR II tubes, the PEP klystron design is considered to be realistic.
SPEAR II Klystron Design
The operating parameters for the SPEAR II klystrons are shown in Table I . It should be noted that a CW power level of 125 kW at an efficiency of 50 percent is formidable enough to require some care in the electrical and cooling designs. A microperveance as low as 0. 7 was chosen in order to enhance the probability of obtaining an efficiency greater than 50 percent within an overall tube length of approximately 10 feet. An outline of the tube is shown in The design of the klystron interaction space is quite conventional. Four cavities are used, resulting in a gain of approximately 50 dB. The low perveance chosen results in a higher beam impedance and hence a higher value Of QL in the output cavity than is true in many other high power klystrons. This allows more options in the output coupling scheme. In the SPEAR It klystrons loop coupling is used. The output circuit consists of a short section of 3-inch diameter coax with the free end of the center conductor being surrounded by a ceramic cylinder. This cylinder, the inside of which has a thin Ti film, acts as the vacuum window. This whole structure forms the launching system in a reduced height WR-2100 waveguide. A single step and an inductive matching post are used to transform into standard WR-2100 waveguide. Furthermore, oscillation power of a few kW is generated in the tube when no drive signal is present at voltages above 39 kV. For these reasons a more uniform magnetic focusing field is chosen. This reduces the interception and eliminates the oscillations, but the efficiency is between 50 and 53 percent at 40 kV.
The output power as a function of drive power is shown in Fig. 4 for several frequencies. These curves were obtained with the tube operating into a matched load, but the performance was similar when the klystron worked into an accelerating cavity. 
FIG. 4--Transfer characteristics for SPEAR 1B klystron
(focusing field optimized for maximum stability and low beam interception at 40 kV). 
